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The Crab-eating fox

Cerdocyon thous (Carnivora: Canidae)
as a predator of amphibians and reptiles
in Brazil: an overview

Understanding the aspects of trophic ecology can bring
relevant information about species' biology, such as foraging

strategies, habitat preference, and morphological adaptations
(Pedo6 et al. 2006), contributing to their conservation.
Mammals of the order Carnivora may have omnivorous or
totally carnivorous diets (Roemer et al. 2009) and play
important roles in processes ranging from the dispersion of
seeds (Acevedo-Quintero & Zanora-Abrego 2016) to
population control of their prey (Terborgh et al. 2001).

The Crab-eating fox Cerdocyon thous (Linnaeus 1766) is a
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generalist canid, very flexible about its diet and habitat use
(Pedo et al. 2006, Raices & Bergallo 2010, Monteiro-Alves et
al. 2019), which is reflected in its wide distribution in South
America and is accordingly classified as Least Concern by
IUCN (Lucherini 2015). In Brazil, C. thous is widely
distributed, occurring in all biomes, including areas of
pasture and agriculture, except for some areas of the Amazon
Forest (Beisiegel et al. 2013, Lucherini 2015). Cerdocyon thous
is crepuscular and nocturnal (Dias & Bocchiglieri 2016), with
body weight ranging from 2.7 to 10 kg (Bueno & Mota-Junior
2004, Cheida et al. 2006). It is an omnivore with an
opportunistic diet consisting of fruits, insects, crustaceans,
and small vertebrates such as birds, mammals, amphibians,
reptiles, and carcasses (Facure et al. 2003, Cheida et al. 2006,
Gatti et al. 2006, Ped¢ et al. 2006, Rocha et al. 2008). It is one
of the most roadkilled mammals in Brazil (Cherem et al. 2007,
Ascensao et al. 2017, Ferreguetti et al. 2020).

Several studies on the diet of the C. thous in the Atlantic
Forest (Gatti et al. 2006, Ped6 et al. 2006, Rocha et al. 2008,
Raices & Bergallo 2010, Rocha-Mendes et al. 2010) still leave
knowledge gaps this mammal, the
identification of its prey at the level of genus or species. Thus,
we aimed to identify the prey composition for roadkilled C.
thous at the species level at a coastal sand area (“Restinga”) in
state of Espirito Santo, SE Brazil, and discuss the importance
of amphibians and reptiles in the diet of this canid.

about such as

We analyzed the stomach contents of three C. thous found
roadkilled. They were collected in October and November
2016 and donated to us by the Concessionaire Rodovia do Sol
S/ A, which manages the Rodovia do Sol, a 67,5 km stretch of
the ES-060 road that connects the cities of Vitéria and
Guarapari, beginning at km 0 in Vitéria (20°18'43.74"S,
40°17'38.64"W, datum WGS 84; 2 m asl), on the Ponte
Deputado Darcy Castelo de Mendonga (a.k.a. Third bridge),
crosses the municipality of Vila Velha and ends at km 67.5, in
Meaipe, municipality of Guarapari (20°44'31.14"S,
40°33'7.39"W, m a.s.l.) along the coast of the state of Espirito
Santo, southeastern Brazil. Rodovia do Sol crosses two
important protected areas of Restinga: the Parque Estadual
Paulo César Vinha (PEPCV; from 20°32'5.71"S, 40°23'13.24"W
to 20°37'17.85"S, 40°25'59.31"W) and the Area de Protecao
Ambiental de Setiba (APA Setiba; from 20°31'22.39"S,
40°22'23.68"W to 20°36'49.03"S, 40°27'16.76"W).

The carcasses were frozen one hour after being collected.
We necropsied and removed the stomach contents of each
specimen and fixed and conserved them in 70% alcohol. We
identified prey species based on morphological characters
and available literature. Moreover, we extensively reviewed
the literature on amphibians and reptiles reported as diet
items of the Crab-eating fox Cerdocyon thous.

The stomach content revealed four South American
striped blindsnake Amerotyphlops brongersmianus (Vanzolini
1976) (Fig. 1) and one amphibian species, the Butter frog
Leptodactylus latrans (Steffen 1815) (Fig. 2). One C. thous had
ingested two A. brongersmianus and L. latrans, while the others
had ingested one A. brongersmianus each.

The snake A. brongersmianus was identified according to
Dixon & Hendricks (1979). Hence, pholidosis used to confirm
the species were: preocular contacting supralabials 2 and 3; 11
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dorsal scales rows; scale rows 20-20-20, number of dorsal
scales from rostral to tail spine, and morphology of head
dorsal scales. The adult L. latrans was represented by non-
intact parts of a hind limb (tibia + tarsus + foot) and a forelimb
(forearm + hand). Despite of the characteristic color pattern of
limbs, the hand had the characteristic prepollex with
corneous spines (Fig. 2), and the adult stage was defined
according to the proportional size of found body pieces.

B

Figure 1. South American striped blindsnake (Amerotyphlops
brongersmianus) found in the stomachs of three C. thous from
Guarapari, state of Espirito Santo, Brazil. A. Two specimens found
in a single canid; B. Two specimens found in one canid each.

Figure 2. Remains of a Butter frog Leptodactylus latrans found in the
stomach of one C. thous from Guarapari, state of Espirito Santo,
Brazil. At the top, the partial hind limb with the tibia, tarsus, and
foot; at the bottom, the partial forelimb with forearm and hand
with the prepolex with corneous spines (red arrows).

The consumption of herpetofauna by C. thous is well
known (see below). As a generalist mammal, it consumes a
wide array of food items; the quality and proportions in the
diet differ according to location, availability, and seasonality
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(Facure et al. 2003, Bueno & Motta-Junior 2004, Gatti et al.
2006, Pedé et al. 2006). At the Restinga, such as at the PEPCV,
its diet includes fruits, vertebrates, and invertebrates (Raices
& Bergallo 2010), whereas in anthropic environments and
regenerating habitats, this canid can consume a large
proportion of poultry, human waste, and cultivated fruits
(Courtenay & Maffei 2004).

Amphibians and reptiles can often be consumed,
although they are not always the most abundant items in this
canid’s diet. At a Caatinga biome, Gomes et al. (2012)
identified Vanzosaura rubricauda (Boulenger 1902) and
Tropidurus sp., and Souza & Bocchiglieri (2018) identified the
Blind snake Epictia borapeliotes (Vanzolini 1996), in both cases,
from fecal samples of C. thous. It has also predated venomous
snakes such as Bothrops spp. (Bossi et al. 2018) and Central
American rattlesnakes Crotalus durissus Linnaeus 1758 (Souza
& Bocchiglieri 2019), which may indicate either the
consumption of already dead individuals or resistance to
venoms (Rocha et al. 2008, Bossi et al. 2018). Unidentified non-
venomous Colubridae snakes have also been reported as diet
items (Facure et al. 2003, Bianchi et al. 2014). Only a few
studies have determined snakes from the stomach contents of
C. thous to the species level: South American striped
blindsnake Amerotyphlops brongersmianus, Urutu Bothrops
alternatus Duméril, Bibron & Duméril 1854, Jararaca Bothrops
jararaca (Wied-Neuwied 1824), and Goldbauch-Buntnatter
Erythrolamprus poecilogyrus (Wied-Neuwied 1825) (Gatti et al.
2006, Rocha et al. 2008, Raices & Bergallo 2010, Bossi et al.
2018). Furthermore, C. thous were observed in a cooperative
attack and consumption upon a live adult Red-Tailed Boa
constrictor Linnaeus 1758 (Silva et al. 2018). In another report,
C. thous was observed capturing a Military Ground snake,
Erythrolamprus miliaris, while actively foraging (Gonzalez et
al. 2016). Regarding amphibians, Leptodactylidae species
(relative volume in the feces = 0,1%) have been reported as
very frequent in the diet of C. thous in the Pampa biome (Bossi
etal. 2018). During the dry season in the Pantanal biome, frogs
(12,2%) were also one of the main sources of food for the canid
(Bianchi et al. 2014).

Regarding another Restinga, at Parque Nacional de
Restinga de Jurubatiba (National Park), in Rio de Janeiro state,
the Amazon Lava Lizard Tropidurus torquatus (Wied-
Neuwied 1820) and Green-tailed Lizard Glaucomastix littoralis
(Rocha, Bamberg Aratjo, Vrcibradic 2000) were reported as
C. thous preys (Rocha et al. 2008), as well as A. brongersmianus
(Raices & Bergallo 2010). For Espirito Santo, Gatti et al. (2006)
studied the diet of C. thous by analyzing fecal samples from
the PEPCV and found amphibians and reptiles, some of them
non-identified, and reported species other than our findings,
like Amazon Lava Lizard Tropidurus torquatus. In long-term
monitoring (2012 to 2016) analyzing 25 road-killed C. thous
from Rodovia do Sol found amphibians and reptiles with a
high frequency of occurrence - FO, like Order Anura (FO =
26,1%) and Order Squamata (FO = 21,7%) in their stomach
contents. They also found the anuran L. latrans and many
other amphibians and reptiles but no A. brongersmianus
(Srbek-Araujo et al. 2021).

Thus, the four specimens of A. brongersmianus and one of
L. latrans we found in the stomach contents of C. thous
reinforce the generalist habit of this canid and the variation of
the diet in each location, demonstrating that it consumes
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abundant items, like amphibians and reptiles, especially at
the Restinga habitats of Espirito Santo, where these kinds of
prey tend to be abundant (Oliveira & Rocha 2015, Castro &
Silva-Soares 2016). Moreover, we urge more research on fresh
roadkilled predators to increase the ability to identify prey at
the species level. Unfortunately, other methods often do not
provide such capabilities. Non-invasive studies of diets
involving analysis of fecal samples (e.g., Facure et al. 2003,
Bueno & Motta-Junior 2004, Gatti et al. 2006, Pedo¢ et al. 2006)
unfortunately result in a high degree of decomposition of the
consumed items (Gonzalez et al. 2016) and, consequently,
difficulty in prey identification to the species level.

Acknowledgments

We thank the Protection and Monitoring Program of the Wild
Animals of the Rodosol, especially Franciane Almeida and Julio Cezar
Leonardo. This work is part of the project ‘Herpeto Capixaba: for the
knowledge and conservation of amphibians and reptiles Brazil'. We
thank Edital FAPES N° 03/2021 - UNIVERSAL #43, and CAPES,
Process number 88887.480433/2020-00, for financial support. We
thank Shalomir Ruth Sauders for the English review. We thank the
reviewers and the editor Yurii Kornilev for their contribution and
enrichment of the manuscript.

References

Acevedo-Quintero, J.F., Zanora-Abrego, ].G. (2016): Papel de los mamiferos en
los procesos de dispersion y depredacion de semillas de mauritia flexuosa
(Arecaceae) en la Amazonia colombiana. Revista de Biologia Tropical 64: 5-
15.

Ascensdo, F., Desbiez, A.L., Medici, E.P., Bager, A. (2017): Spatial patterns of road
mortality of medium-large mammals in Mato Grosso do Sul, Brazil. Wildlife
Research 44: 135-146.

Beisiegel, B.M., Lemos, F.G., Azevedo, F.C., Queirolo, D., Jorge, RS.P. (2013):
Avaliagdo do risco de extingdo do Cachorro-do-mato Cerdocyon thous
(Linnaeus 1766) no Brasil. Avaliacao do estado de conservagao de carnivoros.
Biodiversidade Brasileira 3: 138-145.

Bianchi, R.C., Campos, R.C., Xavier-Filho, N.L., Olifiers, N., Gompper, M.E.,
Mourao, G. (2014): Intraspecific, interspecific, and seasonal differences in the
diet of three mid-sized carnivores in a large neotropical wetland. Acta
Theriologica 59: 13-23.

Bossi, M.A.S., Migliorini, R.P., Santos, T.G., Kasper, C.B. (2018): Comparative
trophic ecology of two sympatric canids in the Brazilian Pampa. Journal of
Zoology 307: 215-222.

Bueno, A.A., Motta-Junior, J.C. (2004): Food habits of two syntopic canids, the
maned wolf (Chrysocyon brachyurus) and the crab-eating fox (Cerdocyon thous),
in southeastern Brazil. Revista Chilena de Historia Natural 77: 5-14.

Courtenay, O., Maffei, L. (2004): Crab-eating fox Cerdocyon thous (Linnaeus,
1766). pp. 32-37. In: Sillero-Zubiri, C., Hoffmann, M., Macdonald, D.W. (eds.),
Canids: foxes, wolves, jackals and dogs. Status survey and conservation action
plan, IUCN, Gland, Switzerland and Cambridge, UK .

Cheida, C.C., Nakano-Oliveira, E., Fusco-Costa, R., Rocha-Mendes, F., Quadros,
J. (2006): Ordem Carnivora. pp. 231-275. In: Reis, N.R., Peracchi, A.L., Pedro,
W.A., Lima, LP. (eds.), Mamiferos do Brasil. SEMA/ SETI/ UEL/ UNIFIL/
PPG Ciéncias Biol6gicas UEL/ EDIFURB/ Schering-Plough.

Cherem, J.J., Kammers, M., Ghizoni-Junior, L.R., Martins, A. (2007): Mamiferos
de médio e grande porte atropelados em rodovias do Estado de Santa
Catarina, sul do Brasil. Biotemas 20: 81-96.

Castro, TM., Silva-Soares, T. (2016): Répteis da Restinga do Parque Estadual
Paulo César Vinha: Guarapari, Espirito Santo, Sudeste do Brasil. 1rd Edition.
Departamento de Publicagdes Académicas de Cientificas Centro Universitario
Sao Camilo. Cachoeiro de Itapemirim.

Dias, D.M., Bocchiglieri, A. (2016): Trophic and spatio-temporal niche of the crab-
eating fox, Cerdocyon thous (Linnaeus, 1766) (Carnivora: Canidae), in a
remnant of the Caatinga in northeastern Brazil. Mammalia 80: 281-291.

Dixon, J.R., Hendricks, F.S. (1979): The wormsnakes (family Typhlopidae) of the
neotropics, exclusive of the Antilles. Zoologische Verhandelingen 173: 1-39.

Facure, K.G., Giaretta, A.A., Monteiro-Filho, E.L.A. (2003): Food habits of the
crab-eating-fox, Cerdocyon thous, in an altitudinal forest of the Mantiqueira
Range, southeastern Brazil. Mammalia 67: 503-512.



244

Ferreguetti, A.C., Graciano, ].M., Luppi, A.P., Pereira-Ribeiro, J., Rocha, C.F.D.,
Bergallo, H.G. (2020): Roadkill of medium to large mammals along a Brazilian
road (BR-262) in Southeastern Brazil: spatial distribution and seasonal
variation. Studies on Neotropical Fauna and Environment 55: 216-225.

Gatti, A., Bianchi, R., Rosa, C.R.X., Mendes, S.L. (2006): Diet of two sympatric
carnivores, Cerdocyon thous and Procyon cancrivorus, in a Restinga area of
Espirito Santo State, Brazil. Journal of Tropical Ecology 22: 227-230.

Gomes, E.C.A., Tavares, A.P.G., Nicola, P.A., Pereira, L.C.M., Ribeiro, L.B. (2012):
Gymnophthalmid and tropidurid lizards as prey of the crab-eating fox,
Cerdocyon thous (Linnaeus, 1766) (Carnivora: Canidae). Herpetology Notes 5:
463-466.

Gonzalez, R.C., Castro, T.M.,, Silva-Soares, T. (2016): Predation of the Water snake
Erythrolamprus miliaris (Serpentes: Dipsadidae) by the Crab-eating fox
Cerdocyon thous (Carnivora: Canidae). Boletim do Museu de Biologia Mello
Leitdo 38: 315-323.

Lucherini, M. (2015): Cerdocyon thous. The IUCN Red List of Threatened Species
2015. <http://dx.doi.org/10.2305/TUCN.UK.2015-4.RLTS.T4248 A81266293.
en., downloaded at 2020.04.12.>

Monteiro-Alves, P.S., Helmer, D.M., Ferreguetti, A.C., Pereira-Ribeiro, J., Rocha,
CF.D., Bergallo, H.G. (2019): Occupancy, detectability, and density of Crab-
eating Fox Cerdocyon thous in two protected areas of Restinga habitats in
Brazil. Canadian Journal of Zoology 97: 1-29.

Oliveira, J.C., Rocha, C.F.D. (2015): Journal of coastal conservation: a review on
the anurofauna of Brazil’s sandy coastal plains. How much do we know about
it? Journal of Coastal Conservation 19: 35-49.

Pedo, E., Tomazzoni, A.C., Hartz, S.M., Christoff, A.U. (2006): Diet of crab-eating
fox, Cerdocyon thous (Linnaeus) (Carnivora, Canidae), in a suburban area of
southern Brazil. Revista Brasileira de Zoologia 23: 637-641.

Raices, D.S.L., Bergallo, H.G. (2010): Diet and seed dispersion of the crab-eating
fox, Cerdocyon thous (Linnaeus, 1766) in Restinga de Jurubatiba National Park,
Rio de Janeiro State, Brazil. Neotropical Biology and Conservation 5: 24-30.

Rocha, V.J., Aguiar, L.M.,, Silva-Pereira, J.E., Moro-Rios, R.F., Passos, F.C. (2008):
Feeding habits of the crab-eating fox, Cerdocyon thous (Carnivora: Canidae), in
a mosaic area with native and exotic vegetation in Southern Brazil. Revista
Brasileira de Zoologia 25: 594-600.

Rocha-Mendes, F., Mikich, S.B., Quadros, J., Pedro, W.A. (2010): Feeding ecology
of carnivores (Mammalia, Carnivora) in Atlantic Forest remnants, southern
Brazil. Biota Neotropica 10: 21-30.

Roemer, G.W., Gompper, M.E., Valkengurgh, B.V. (2009): The ecological role of
the mammalian mesocarnivore. BioScience 59: 165-173.

Silva, M.X., Rodrigues, A.N., Azevedo, F.C., Lemos, F.G. (2018). Stronger
together: Observation on Crab-Eating Foxes (Cerdocyon thous) cooperatively
preying their potential predator. Mastozoologia Neotropical 25: 499-503.

North-Western Journal of Zoology 2022, vol.18 (2) - Correspondence: Notes

Souza, F.H., Bocchiglieri, A. (2018): Epictia borapeliotes (Caatinga Threadsnake).
Predation. Herpetological Review 49: 752-753.

Souza, F.H., Bocchiglieri, A. (2019): Crotalus durissus (Neotropical Rattlesnake).
Predation. Herpetological Review 50: 153-153.

Srbek-Araujo, A.C., Cecanecchia, G.C., Nossa, D.N., Oliveira, A.P.J., Rangel,
M.C.V., Faria, M.H.O,, Silva, F.A., Junior, J.L.R. (2021): dieta de cachorro-do-
mato, cerdocyon thous (carnivora, canidae): um estudo de caso em area costeira
do espirito santo, sudeste do Brasil. pp. 95-105. In: Oliveira, A.C., Oliveira, N.,
Oliveira, B., Bardo, F.R. (eds.), Ecologia e Conservagao. Atena Editora.

Terborgh, J., Lopez, L., Nunez, P., Rao, M., Shahabuddin, G., Orihuela, G.,
Riveros, M., Ascanio, R., Adler, G.H., Lambert, T.D., Balbas, L. (2001):
Ecological meltdown in predator-free forest fragments. Science 294: 1923-
1926.

Keywords: mammals, roadkill, stomach contents, herpetofauna,
Atlantic Forest.

Article No.: e227503
Received: 04 August 2020 / Accepted: 18 April 2022
Available online: November 2022 / Printed: December 2022

Jéssica GRACIANOL5,  Rafaela DUDA2  Mattheus

TORREZANTI? and Thiago SILVA-SOARES#*5*

1. Institute of Biological Sciences, Laboratory of Ecology and Conservation,
Federal University of Minas Gerais, Avenida Presidente Antonio Carlos, 6627,
31270-901, Belo Horizonte, Minas Gerais, Brazil.

2. Departament of Biological Sciences, University Center Salesiano, Avenida
Vitoéria, 950, 29017-950, Vitoria, Espirito Santo, Brazil.

3. Departament of Biology - CCHN, Laboratory of Mastozoology and
Biogeography, Federal University of Espirito Santo, Avenida Fernando Ferrari,
514, 29075-910, Vitoria, Espirito Santo, Brazil.

4. Departament of Biology - CCHN, Laboratory of Genetics and Molecular
Evolution, Federal University of Espirito Santo, Avenida Fernando Ferrari, 514,
29075-910, Vitoria, Espirito Santo, Brazil.

5. Herpeto Capixaba, Enseada Azul, 120, 29090-230, Guarapari, Espirito Santo,
Brazil.

* Corresponding author, T. Silva-Soares, Email: thiagosilvasoares@hotmail.com




